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by random chart abstraction from 1999 (n=281 cases) and ZOOO(n=313 cases). Appropri- 
ate (class I & Ha) and Inappropriate (class Ilb & Ill) cath. was determined for 6 subsets of 
coronary artery disease(CAD): known/suspected CAD, nonspeciftc chest pain, unstable 
angina, post-revascularization ischemia, post-infarction( and CHF. The table summa- 
rizes overall model results from the 2 surveys. 
Results: An improvement was observed in appropriate cath. use from 1999 to 2000 for 
known/suspected CAD(from 35% to 19%; P<O.O5). An increase in inappropriate cath. 
occurred for unstable angina(from 0 to 26%; PcO.05). In both surveys, there was high 
inappropriate cath. in nonspecific chest pain (100% and 98%) and post-revascularization 
ischemia( 55% and 77%; P=NS), often before noninvasive ischemia testing. Model per- 
formance improved !n 2000, with only 1% of cases undiagnosed 8 unclassified. 
Conclusion: We conclude that this new decision analysis model. validated against ACCI 
AHA Practice Guidelines in Florida, can be prospectively exported to benchmark cath. 
Methods: Hosptial discharge data was obtained from the Washington State Dept of 
Health Comprehensive Hospital Abstract Reporting System and classified as CABG or 
PCI based on procedure codes from ICD-g-CM. Time series statistical analyses including 
age-sex adjustment and standardization to the year 2000 was performed to normalize 
case rates for changes in population demographics. 
Results: 
appropriateness in CAD pts. in other U.S. health systems. 
1999 
Cath. Appropriate 
(Class I or Ila) 
Cath. Inappropriate 
(Class Ilb or Ill) 
124 (44%) 
96 (34%) 
2000 
96 (31%) 
136 (43%) 
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1121-51 Is the incidence of Coronary Heart Disease Changing 
Over Time? 
Theresa J. Arciero, Steven J. Jacobsen, Robert L. Frye, Guy S. Aeeder, Susan A. 
Weston, Jill M. Killian. VBronique L. Roger, Mayo Clinic. Rochester, MN 
Background: Despite primary prevention efforts, the incidence of hospitalized myocar- 
dial infarction (Ml) changed kttle over the last 2 decades. Yet, it is unknown whether MI 
trends reflect overall coronary heart disease (CHD) trends. This study was designed to 
test the hypothesis that the incidence of CHD, es measured by other indicators, did not 
change over time 
Methods: Resources of the Rochester Epidemiology Project ascertained all CHD. 
including MI. unexpected sudden cardiac death (SCD), or significant coronary disease at 
angiography through community medical records using standardized epidemiological cri- 
teria. Secular trends were analyzed with Poisson regression. 
Results: From 1979 to 1998.5454 incident cases of CHD (Ml 1983, SCD 770, angiogra- 
phy 2701) occurred. The age-adjusted Incidence of CHD changed Over time (pxO.001) 
(Figure). In the first decade, it increased paralleling increased use of coronary angiogra- 
phy in the population. In the most recent decade, despite continued modest increase in 
use of angiography, the iwdence of all CHD declined in parallel to Ml and MIISCD. Over 
time, a larger proportion of persons with incident CHD were identified by positive angiog- 
raphy than MliSCD (p=<O.OOl). 
Conclusion: Over the last decade, characterized by increased surveillance, the tnci- 
dence of CHD declined suggesting benefits of prevention. Further, a sizable component 
of the CHD burden is identified by angiography, which is essential to more fully charac- 
terize CHD in the population. 
1121-52 Coronary Artery Bypass Graft Surgery Rates Are 
Decreasing: An Analysis of Trends in Surgery and 
Percutaneous Coronary Intervention Rates in 
Washington State From 1987-2001 
Matthew R. Ulrich, Douglas M. Brock, Andrew A Ziskind, University of Washington 
Seattle, WA 
Background: Advances I” percutaneous coronary intervention (PCI) and preventive 
strategies may decrease the need for coronary artery bypass graf surgery (CABG). This 
would have major implications for physician and hospital planning with regard to capaclty 
and the geographic distribution of cardiac services. 
Washington State CABG rates (eases/100,000 populationiyr) were stable until 1997. 
CABG rates then decreased from 105 in 1997 to 85 in 2001 (20% decrease). Total PCI 
rates increased from 69 in 1987 to 157 in 2001 (128% increase). CABG rates increased 
only for the subset of pts 75 and older. 
Conclusions: These data confirm that CABG rates are indeed decreasing in the general 
population. An increase in PCI rates appears to account for the majority of this decrease. 
1121-53 Improving Outcome of Percutaneous Coronary 
Intervention Through Application of Guidelines and 
Benchmarking: Reduction of Blood Transfusion as a 
Model 
Stanlev J. Chetcuti Paul M. Grossman, Debabrata Mukherjee, Eva M. Kline-Rogers, 
Cecelia Montoye, David Share, Michael J. O’Donnell, Ann Maxwell-Eward, William L. 
Meengs. John G. McGinnity, Kirit Patel, Mauro M. Moscucci. for the Blue Cross Blue 
Shield Michigan Cardiovascular Consortium (BMCP), University of Michigan Health 
System, Ann Arbor, Ml 
Background: The reported incidence of blood transfusion (TX) following PCI varies 
between 4 and 8%. No studies have assessed the potential Impact of TX guidelines on TX 
frequencies after PCI. Methods. Clinical procedural and outcome data on 25,144 consec- 
utive PCls were prospectively collected between July 1997 and September 2001 in a 
consortium of 8 hospitals in Michigan. Any TX event regardless of number of units trens- 
fused was recorded. A bedslde tool with guidelines for TX according to the American Col- 
lege of Physicians criteria was prepared and prospectively used in one of the 
participating institution. Additional interventions toward reduction of blood transfusion in 
this institution included continuous discussion with residents and other cardiologists of 
indication for blood TX. Results: In 1998, the TX rate was significantly higher in the index 
institution when compared with the consortium (pcO.001) (Table). Over the following 3 
years, there was a progressive decrease in the frequency of TX in this institution. In 2001, 
the TX rate in the same institution was the lowest within the consortium. This reduction in 
TX rates was not associated with a change in case mix, use of GP Ilb/llla receptor block- 
ers (>90% of cases in 2001) or with worse acute and long-term outcomes. Conclusions: 
TX is relatively common after PCI. The observed decrease in TX rates in this study 
through benchmarking and application of available guidelines suggests that TX might be 
a potential target for quality improvement efforts. 
Transfusion rates/year 
Transfusion 
Rates 
Year 1998 
Transfusion Transfusion Transfusion 
Rates Rates Rates 
Year 1999 Year 2000 Year 2001 
Index 
Hospital 
Consortium 
9.1’ 6.8 4.9 3.2” 
3.5 4.2 5.1 4.9 
* pcO.01 vs consortium; “p=O.O9 vs consortium; 
1121-58 Changing Sex Differences in Invasive Cardiac 
Procedure Rates Following Acute Myocardial Infarction 
Alan G. Wilson, John B. Kostis, Janet Lawrence-Nelson, Nora M. Cosgrove, Pearl D’Sa, 
for MIDAS, UMDNJ-Robert Wood Johnson Medical School, New Brunswick, NJ 
Background: It is recognized that women receive fewer invasive cardiac procedures 
than men after acute myocardial infarction (AMI). However, changes in this gender gap 
Over time have not been well characterized. 
Methods Using a database of 193,805 patients who were hospitalized for AMI in New 
Jersey from 1986 to 1999, we examined rates of coronary angiography (CATH). angio- 
plasty (PTCA). and coronary artery bypass graft (CABG) performed within 90 days of 
their index admission. 
Results: In 1986 the unadiusted rate of CATH for women was 13.5 % cornDared to 
24.8% for men (a relative rate of 0.54); by 1999 CATH rates had increased to 43.8 % for 
women and 60 6 % for men ta relative rate of 0.72). However the absolute difference had 
widened from 11.3 % to 16.8 %. The adjusted odds ratio, controlling for age, AMI sever- 
ity, and year, for sex (men = 1) was 0.77 (95% Cl, 0.75-0.78). Stratifying the analysis by 
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age, the odds ratios for CATH ranged from 0.85 (95% Cl, 0.79-0.92) for ages 30-39 to 
0.71 (95% Cl. 0.67-0.75) for ages 80-99, indicating that women receive less CATH in 
every age strata and the gap grows as age increases. 
The unadjusted PTCA rate for women was 1.8 % compared to 3.6 % for men; by 1999 
the PTCA rate had increased to 19.4 % for women and 30.3 % for men. Again, however. 
the absolute difference in PTCA rates widened from 1.8 % to 10.9 % For PTCA the over- 
all adjusted odds ratio for sex (man=l) was 0.88 (95% Cl 0.85-0.90). The odds ratio was 
0.73 (95% Cl 0.67-0.80) for 30.49 year olds, 0.87 (95% Cl 0.81-0.93) for 50-59 year olds 
and 0.94 (95% Cl 0.89-0.99) for 60-69 year olds. The gender gap persists until age 70 
when sex is no longer a significant factor. 
Among patients undergoing CATH, PTCA rates mole than doubled from 1986 to 1999; 
from 31% to 69% for women and from 33% to 79% for men. (the relative rate declined 
slightly from 0.95 to 0.87 ). CABG rates showed a similar pattern but to a lesser degree. 
Conclusion: The rates of CATH and PTCA increased between 1986-1999 for both men 
and women. However the gender gap for CATH increased since 1986. due in major part 
to treatment of older women as compared to older men. CATH seems to be the critical 
event in the path of treatment; once women receive a CATH they are as likely as men to 
receive PTCA. 
42+16%, 3&32%and 22+16%. respectively.The F area consisted of 3 sub-areas with a 
37% ,71% and 81% impairment in the perception of CHF status,functional capacity and 
perception of organ damage due to CHF,respetiively. The P area consisted of 4 sub- 
areas with a 58%,38%,46% and 27% impairment in coping with therapy, global health 
statwenergy level and mental health status, respectively. The self and relatives percep- 
tion of patient’s ratings of psychological distress showed, on a separate graphic, a per- 
centage increase of 54+28% and 51+29% (p = ns), respectively. These values were 
significantly correlated ( I > 5 , P < 0.001) with the measure of distress carried out also by 
a Modified Maastricht Questionnaire. A reverse statistically correlation among the high 
distress burden and the low QOL level was however observed (I > 0.8 P < 0.001 ,for all 
values). The use of this validated software is rapid (it takes less than IO min to complete 
it ) and objective and it may facilitate counseling and treatment in pts with CHF. 
1122-56 Wireless (GPRS-Based) Mobile Real-Time Patient 
Monitoring 
Peter Klootwiik, Stefan P. Nelwan, Teus 8. Van Dam, Simon H. Meij, Thoraxcenter, 
Erasmus MC, Rotterdam, The Netherlands 
March 19,2003 
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1122-54 Validation of Teleauscultation on an Internet-Based 
System 
Gabriele Fraaasso, Akin Palloshi, Marialuisa De Benedictis, Marco Moltrasio, Maum 
Carlino, Angelo Marchisi, Albert0 Cappelletti, Maria Grazia Pala, Ottavio Alfieri, Albert0 
Margonato, lstituto Scientifico-Universita San Raffaele, Milano, Italy 
Background. To evaluate the feasibility and the accuracy of an intemet based system for 
teleauscultatlon of cardiac patients. 
Methods. One hundred and three patients with different cardiac conditions were auscul- 
tated by the same cardiologist with the standard method, using an acoustic stethoscope, 
and with an internet-based method, employing an electronic stethoscope and transmit- 
ting heart and lung sounds between work stations through Net-Meeting programme. Dur- 
ing both auscultation sessions, the cardiologist filled a 27-item questionnaire, regarding 
all the possible findings relative to heart and lung auscultation. The questionnaires were 
then compared and concordance between acoustic and electronic examination was eval- 
uated. 
Results.ln 92% of study patients, the results of electronic and acoustic auscultation coin- 
cided. In 4 patients only (3.9%) teleauscultatlon did not permit a correct diagnosis. In 2 of 
them a systolic murmur of aortic stenosis was misdiagnosed as due to mitral regurgita- 
tion, while in the other 2 patients, a systolic murmur of mitral regurgitation was misdlag- 
nosed as due to aortic stenosis. In 4 out of 6 patients with combined aortic stenoslsl 
incompetence, the diastolic mwmur during teleauscultation could not be heard and a 
diagnosis of pure aoriic stenosis was therefore formulated. Combining these pattents 
with the previous 4, the total rate of incorrect cardiac diagnoses rised to 7.0%. Acoustic 
and electronic auscultation agreed in 65% of the murmurs qualitative specifics. All con- 
genital heart defects and atrial fibrillation were correctly identified during teleauscultation. 
In 1 patient (O.Q%), a right pleural effusion was not detected at teleauscultation. Only 1 
additional patient presented a right-sided pleural effusion, which was correctly diagnosed 
by teleauscultation. Fine crackles were present at the lungs lower fields I” 6 patients and 
were always correctly identified during teleauscultation. 
Conclusion. Teleauscultation appears as a feasible method for assessing patients with a 
wide range of cardiac condition?. Telesthetoscopy can therefore be safely and rekably 
used in the context of comprehensive home telecare programmes. 
1122-55 Validation of the Campus Living With Heart Failure 
Software for Assessment of Quality of Life and 
Psychological Distress in Chronic Heart Failure 
Glan Piero Carboni, Costanza G&redo, Universita Campus Bio-Medico, Roma, Italy 
Quality of life (QOL) of patients (pts) with chronic heart failure (CHF) is associated with 
severe alterations in functional (F), psychological (P), and social life (S) areas and in 
therapy compliance (TC). An objective measure of all such conditions and the role of a 
deep psychological distress which generally accompanies CHF are however still unde- 
fined. The alterations in F, P , Sand TC of 96 consecutive pts with CHF were then calcu- 
lated with a score from an interview with 32 graded questions on QOL. The same method 
was carried out in other 50 pts but wlthout CHF (control group). The alterations in F, P, S 
and TC wete then expressed as percentage reduction from the values observed in con- 
trol pts. 
All pts were invited to self-rating in a visual graded scale ( 0 = normal, 100 = maximal val- 
“es ) their psychological distress burden. Browsing on the computer screen, the software 
orovided informations on the clinical status of the 96 ots under studv: mean aoe of 69+10 
years,36*12% mean ejectIon fraction (EF) on echocardiography, &I meanNew York 
Heart Association (NYHA) class. This software automatically II&rated with graphics 
that, in pts under study, the percentage reduction in F, P, S and TC was of 59*13%. 
Background and aims: With the recent advances of intemet and wireless computer 
technology it becomes nowadays possible for physicians and care givers to remotely 
access patient data from anywhere and at anytime. Wireless access to the patients’ vital 
parameters and signals could greatly benefit the daily routlne of care givers, thus provid- 
ing around the clock continuous Intensive Care (ICU) patlent management in those 
regions /countries where expert cardiologists / lntensivists are scarce. 
Methods: We evaluated the clinical usefulness of a wireless personal digital assistant 
(PDA) based on a GPRS cellular phone and an internet application for remote monitoring 
of real-time vltal signs (VTS) and retrospective data (RD) of patients admitted to the ICU. 
For this purpose we developed an application for the PDA (iPaq, PocketPC) giving wire- 
less access to the in-hospital patient monitor. The application provides continuous dis- 
play of monitoring signals Including multilead ECG, systemic, pulmonary and venous 
blood pressures, respiratory. ventilator and EEG curves. Parameter values can also be 
retrieved. Additional integration with web-based applications on the hospital intranet 
makes it also possible to combine these real time signals with previously recorded 12- 
lead ECGs. laboratory test results and charting information. 
Results: Since August 2002, a pilot and usability study was started on the ICU and 
telemetry ward. Test users were in-hospital nurses, physicians of the ICU ward and a 
remote off-site cardiologist. The PDA appeared useful for remote emergency coaching 
such as electrocardioversions and resuscitation procedures, electrophysiology and ICD 
testing, and risk stratification prior to and following reperfusion therapy for acute myocar- 
dial infarction. 
Conclusions: GPRS based wireless monitoring of VTS and RD using a PDA IS feasible. 
The system offers the possibility to serve multiple ICUs for remote expert critical care 
consultancy, thus contributing to continuity and quality of care when a 24 hours on-site 
expert coverage is not available. The use of a PDA may reduce the incidence of compli- 
cations or medual errors and eventually reduce the length of ICU and hospital stay. 
1122-57 Internet-Based Continuing Medical Education 
Instruction and Live Interactive CME Workshops 
Produce Similar Knowledge Gains of National 
Cholesterol Education Program: Adult Treatment Panel 
Ill Guidelines 
Michael Fordis, Christie M. Ballantyne, Peter H. Jones, Jason E. King, Katharine H. 
Schneider, Stephen J. Spann, Stephen 6. Greenberg, Pamela G. Ferry, Anthony J. 
Greisinger, Baylor College of Medicine, Houston, TX, Kelsey Research Foundation and 
Kelsey-Seybold Clinic, Houston, TX 
Background: Randomized controlled trials (RCTs) provide evidence that live, interactive 
Continuina Medical Education ACME) activities can imoact clinical oractice and health . I  
care outcomes. However, there is linle evidence from RCTs comparing the efficacy of 
electronic formats to live CME. 
Hypothesis: Knowledge gains of evidence-based guidelines for cholesterol management 
realized through multimedia Internet-based instruction (eCME) do not differ from those 
acquired via small, interactive workshops. 
Methods: Primary care physicians (N = 103) practicing in urban/suburban clinics were 
randomized into Live CME and eCME groups; 93 completed the study (Live CME n = 49; 
eCME n = 44). Both groups were exposed to the same instructional content presented in 
didactic and interactive, case-based formats. Participants completed a profile question- 
naire, pretest, posttests (at completion and 12 weeks later), program evaluations and 
self-rated outcome assessments. 
Results: The two groups did not differ sigmficantly in terms of practice characteristics; 
experience; self-rated knowledge of, use, and readiness to implement the guidelines; or 
preference for CME format. However, those randomized to the eCME group reported 
being less comfortable using the Internet than those in Live CME (P = ,048). Both groups 
demonstrated significant knowledge gains (P<.OOl) on a 39-item test developed by 
experts: Live CME pretest (M, SD) (15.3, 3.9), posttest at completwm (27.9, 5.5), and 
posttest at 12 weeks (29.8, 4.9); and eCME pretest (17.8. 6.2), posttest at completion 
(29.3, 5.8), and posttest at 12 weeks (31.6, 4.5). While the eCME group scored slightly 
higher than the Live CME group across all three testing occasions (P = .025), the large 
knowledge gains (pretest to posttests) in both groups did not differ significantly over time. 
Conclusion: Internet-based, multimedia instruction on evidenced-based guidelines can 
yield knowledge gains similar to those achieved I” small, interactive workshops, even for 
those less comfortable in using the Internet. and may offer a viable approach to widely 
distributing instructional content. 
